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In conclusion, AMA1 of both Plasmodium species show exten-
sive genetic diversity in India. The level of polymorphisms
and selection were higher in high malaria transmission areas
as compared to low malaria transmission areas. The data
reported here will be important for the development of
AMA1-based malaria vaccine.
doi:10.1016/j.ijid.2008.05.821
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Chloroquine resistance in P. falciparum has been associ-
ated with speciﬁc mutations in the Pfcrt and Pfmdr-1 genes.
In this study, 66 patients aged (1—65 years) with uncom-
plicated falciparum malaria in Sudan, were examined to
assess the association between the mutations and clinical
outcome. In vivo method was used according to WHO (1996)
protocol and PCR-RFLP was used to detect point of muta-
tions. The results showed that 48 (72.7%) were sensitive to
Chloroquine and successfully treated, failure was observed
in 18 (27.3%). R1, R11 & R111 levels of resistance were
detected, while PCR-RFLP analysis revealed the presence
of mutant T76 allele in 42 (63.6%) isolates. The remaining
24 (36.4%) isolates carried the wild type (K76) allele and no
mixed alleles were found. The Pfmdr1 (Tyr-86) was found in
33 (50%) isolates, while 26 (39.4%) isolates carried (Asn-86)
wild type, and 7 (10.6%) isolates had mixed infection (Tyr-86
plus Asn-86). The data showed that the allele of the Pfcrt
gene with K76T is strongly associated with chloroquine resis-
tance, while there is no association between Pfmdr -1 gene
and chloroquine in vivo test, further studies are needed to
assess the drug resistance in other regions of intense trans-
mission.
doi:10.1016/j.ijid.2008.05.822
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Plasmodium cell-death is mediated by a number of pro-
teases, including metacaspase and the recently described
apoptosis related protein (PfARP). However, the compo-
nents of apoptotic machinery in the blood stages of P.
falciparum have not been explored largely because the
asexual forms are obligatory intra-erythrocytic unlike the
vector stages that can exist freely. In this paper we traced
the process of apoptosis in an exponentially growing P.
falciparum culture. Synchronized cultures were initiated
at a parasitemia of 0.8% and maintained under conditions
that were not limiting for red blood cells and nutri-
ents. Parasite growth doubled over and over again every
48 hours and at about 8% parasitemia, the culture consis-
tently crashed when the growth requirements were not
limiting. The following apoptotic processes were evalu-
ated at every stage of the growth: Calcium re-distribution
by Fluo-4/AM calcium indicator, mitochondrial membrane
potential collapse by TMRE (Tetramethylrhodamine, ethyl
ester) and DNA fragmentation by TUNEL (terminal deoxynu-
cleotidyl transferase-mediated dUTP nick-end labeling).
Blotted membranes were probed with polyclonal antibodies
to PfARP and human caspase. Although these apoptotic fea-
tures were highest just before the cultures crashed, they
were expressed to varying levels at each parasite density
>2%. These ﬁndings suggest existence of quorum sensing
mechanisms that allow malaria parasites to auto regulate
their density even when the growth requirements are not
limiting.
doi:10.1016/j.ijid.2008.05.823
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Background: Life threatening complications like renal
failure, cerebral malaria, thrombocytopenia etc. are clas-
sically described in falciparum malaria. However, as there
were few reports in literature of such complications in vivax
malaria, this study was undertaken to assess the atypical
manifestations of vivax malaria.
Methods: This study was conducted in an University hos-
pital at Manipal, located in South India. Adult patients who
were smear positive for vivax malaria were included in the
study. Their clinical presentations, laboratory parameters
and response to therapy were assessed. Mixed infection and
infection due to other species of malaria were excluded.
Results: A total of 110 patients were included in the
study. All patients presented with fever, however typical ter-
tian fever was not commonly noted. Examination revealed
jaundice in 14 patients and hypotension in 9 patients at
admission. Anaemia (<12 gms%) was found in 59 patients.
Thrombocytopenia (less than 150,000/cumm) was the com-
monest laboratory abnormality, being noted in 88 patients
and among them 14 had platelet count of < 50,000/cum.
Serum bilirubin of >2mg/dl was noted in 22 patients. 39
patients had elevated transaminases. Twelve patients had
abnormal renal function, all of them recovered with appro-
priate hydration and primary antimalarial therapy. Among
100 patients treated with Chloroquine, 99 responded ade-
quately. Ten patients were given antimalarials other than
Chloroquine suspecting mixed infection at admission. No
mortality was observed.
Conclusions: Vivax malaria can often manifest like com-
plicated falciparum malaria. Thrombocytopenia was the
commonest abnormality noted in this study, though clin-
ical bleeding was not observed. Other complications like
renal failure and hypotension were also noted. Satisfactory
response to Chloroquine and nil mortality observed in this
study are encouraging points. Hence correct identiﬁcation
of the species in a patient with complicated malaria is very
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important as the vivax therapy is less expensive and more
rewarding as compared to falciparum therapy.
doi:10.1016/j.ijid.2008.05.824
47.006
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Uganda: A Randomized Controlled Trial
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Background: Malaria carries high case fatality among chil-
dren with sickle cell anaemia. In Uganda, chloroquine is
used for prophylaxis in these children despite unacceptably
high levels of chloroquine resistance in most parts of the
country. Intermittent presumptive treatment with sulfadox-
ine - pyrimethamine has shown great potential for reducing
prevalence of malaria and anaemia among pregnant women
and infants.
Objective: To compare the efﬁcacy of monthly sulfadox-
ine - pyrimethamine presumptive treatment, versus weekly
chloroquine for malaria prophylaxis in children attending the
Sickle Cell Clinic, Mulago Hospital.
Methods: Two hundred and forty two children with sickle
cell anaemia were randomized to presumptive treatment
with sulfadoxine - pyrimethamine or weekly chloroquine for
malaria prophylaxis. Active detection of malaria was made
at each weekly visit to the clinic over one month. The pri-
mary outcome measure was proportion of children with one
malaria episode at one month follow up. Secondary outcome
measures included: malaria related admissions and adverse
effects of the drugs.
Results: Ninety three percent (114/122) of the children
in the chloroquine group and 94% (113/120) in the sulfa-
doxine - pyrimethamine group completed one month follow
up. Sulfadoxine - pyrimethamine reduced prevalence of
malaria by 50% compared to chloroquine [OR = 0.50, (95% CI
0.26—0.97)]; p = 0.042. Six percent (7/122) of the children
receiving weekly chloroquine hadmalaria related admissions
compared to 2.5% (3/120) on presumptive treatment with
sulfadoxine - pyrimethamine. No serious drug effects were
reported in both treatment groups.
Conclusion: Presumptive treatment with sulfadoxine -
pyrimethamine was more efﬁcacious than weekly chloro-
quine in reducing prevalence of malaria in children with
sickle cell anaemia.
doi:10.1016/j.ijid.2008.05.825
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Introduction: Malaria as one of major public health prob-
lems is low-moderate endemic in Iran and 75% of malaria
cases in Iran, were reported from Sistan va Baluchestan
province. The disease is diagnosed by using thick blood
smear test (TBS t). TBS is easiest and the most important
test in malaria diagnosis. The study assessed behavioral skills
of 6 groups of health workers involving in malaria control
program in the province.
Methods: The study was designed to assess skills of physi-
cians, microscopists, disease control technicians, health
experts, rural health workers and malaria surveillance work-
ers for preparing TBS test. Participants were selected
randomly among the rural and urban areas of the province.
They were asked to prepare thick blood smear and a expert
observer had completed a check list for participants in this
study. The check list contains 24 items and the whole score
for this skill was 4.4. Hundred and forty health workers
participated in our study: 29 physicians, 31 disease control
technicians, 9 health experts, 37 rural health workers and
34 malaria surveillance workers.
Results: Health experts could get the highest score (mean
score of 3.6 + 0.7) and physicians got the lowest score
(mean score of 2.3 + 0.7). The mean scores for this skill
were 3.1 + 0.6, 3.49 + 0.4, 3.4 + 0.4, respectively among dis-
ease control technicians, malaria surveillance workers, rural
health workers.
Conclusion: Since thick blood smear has an essential role
in malaria diagnosis, it seems that health workers need more
training program. Medical universities have to develop their
curriculum based on ﬁeld needs.
doi:10.1016/j.ijid.2008.05.826
47.008
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the Malaria Infection
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In order to assess the protective role of haemoglobin C in
relation withmalaria, we have conducted a genotyping study
in children living in the Sapone. The study was performed as
transversal survey done during the high malaria transmis-
sion season. During the survey, we realised for each child a
clinical examinaton. Blood smears were taken for thick and
thin ﬁlm and a venous sampling was taken for human genetic
tests. The haemoglobin genotypes were identiﬁed by Poly-
merase chain Reaction. A total of 909 subjects (630 HbAA,
